Inhibition of 11beta-hydroxysteroid dehydrogenase, the foeto-placental barrier to maternal glucocorticoids, permanently programs amygdala GR mRNA expression and anxiety-like behaviour in the offspring.
Glucocorticoids may underlie the association between prenatal stress, low birth weight and adult stress-associated disorders, e.g. hypertension and type 2 diabetes, increased hypothalamic-pituitary-adrenal (HPA) activity and affective dysfunction. Normally, 11beta-hydroxysteroid dehydrogenase type 2 (11beta-HSD2) rapidly inactivates glucocorticoids in placenta and many foetal tissues, thus acting as a 'barrier' to maternal steroids. We investigated the effect of inhibiting foeto-placental 11beta-HSD in rats, using carbenoxolone (CBX), on subsequent HPA activity and regulation and stress-induced behaviour in adult offspring. Pregnant Wistar rats were injected with CBX (12.5 mg s.c.) or vehicle daily throughout pregnancy. CBX treatment reduced birth weight. Adult offspring of CBX-treated dams had persistently reduced body weight, increased basal corticosterone (CORT) levels, increased corticotropin-releasing hormone (CRH) and reduced glucocorticoid receptor (GR) mRNA in the hypothalamic paraventricular nucleus, though hippocampal GR and mineralocorticoid receptor (MR) mRNA expression were unaltered. In addition, these animals showed less grooming and rearing in an open field and reduced immobility in a forced swim test, and had increased GR mRNA expression in the basolateral (BLA), central (CEA) and medial (MEA) nuclei of the amygdala, with unaltered MR mRNA. These data suggest that disturbance of the foeto-placental enzymatic barrier to maternal glucocorticoids reduces birth and body weight, and produces permanent alterations of the HPA axis and anxiety-like behaviour in aversive situations. The behavioural and HPA effects may reflect GR gene programming in amygdala and hypothalamus, respectively. Foetal overexposure to endogenous glucocorticoids (prenatal stress or reduced activity of foeto-placental 11beta-HSD) may represent a common link between the prenatal environment, foetal growth and adult neuroendocrine and affective disorders.